[Changes in monochromatic higher-order aberrations in different pupil sizes with accommodation in young emmetropes].
To study the effect of accommodation on monochromatic higher-order aberrations in different pupil sizes in the young emmetropes. Intervention trial design was used in the study. The monochromatic aberrations were measured in 12 eyes from 12 undulated young emmetropes in 4.0 mm, 3.0 mm, and 2.0 mm pupil sizes with a ray tracing wavefront aberrometer under accommodative stimuli from 0 to 4.00 D. RMS values of total high-order aberrations (HOAs), total coma, total higher-order astigmatism, total spherical, and total trefoil aberrations significantly decreased as pupil size decreased in the relax state. In 4.0 mm, 3.0 mm, and 2.0 mm pupil sizes, the average root mean square (RMS) value of total coma was the highest item of HOAs in the relaxed state. With accommodation up to 3.00 D, the RMS of HOAs remained constant but changed significantly at 4.00 D stimulation (P <0.05) in all these three pupil sizes. The 4th spherical aberration decreased and changed from positive to negative with increasing accommodation over 4.0 mm size, whereas it remained positive under all accommodative levels over the 3.0 mm and 2.0 mm zones, and no trend was found. The 3rd order trefoil 0 changed from negative to positive with increasing accommodation, with 4.0 mm, 3.0 mm, and 2.0 mm pupil sizes. In 4.0 mm, 3.0 mm, and 2.0 mm pupil sizes, under accommodative stimuli from 0.00 to 4.00 D, dramatical trends amongst the HOAs, spherical, coma, and trefoil aberrations were demonstrated. Most of the higher-order aberrations induced by accommodation deserves further investigation. Simple elimination of the higher-order aberrations will be replaced by the optimization of aberrations.